[0013] Primary sclerosing cholangitis (PSC) involves bile duct inflammation, and fibrosis that
obliterates the bile ducts. The resulting impediment to the flow of bile to the intestines can lead
to cirrhosis of the liver and subsequent complications such as liver failure and liver cancer.
Expression of av36 is elevated in liver and bile duct of PSC patients.

[0014] The present disclosure provides for avB6 integrin inhibitors that may be useful for
treatment of fibrosis.

BRIEF SUMMARY

[0015] Disclosed are amino acid compounds that are avB6 integrin inhibitors, compositions
containing these compounds and methods for treating diseases mediated by avp6 integrin such
as a fibrotic disease.

[0016] In one example, provided is a compound of formula (A), or any variation thereof, or a
salt thereof (e.g., a pharmaceutically acceptable salt thereof), as detailed herein.

[0016a] In one aspect of the present disclosure, there is provided A compound of formula (A)

R1 R2 R15 R16

HN

or a salt thereof, wherein:

R!is Ce-Ci14 aryl or 5- to 10-membered heteroaryl wherein the Cs-Ci4 aryl and 5- to 10-
membered heteroaryl are optionally substituted by R'3;

R? is hydrogen; deuterium; C1-Cs alkyl optionally substituted by
R??; -OH; -O-C1-Cs alkyl optionally substituted by R?*; C3-Cs cycloalkyl optionally substituted
by R?; -O-C3-Cs cycloalkyl optionally substituted by R?"; 3- to 12-membered heterocyclyl
optionally substituted by R?®; or -S(0)2R?¢; with the proviso that any carbon atom bonded
directly to a nitrogen atom is optionally substituted with an R?* moiety other than halogen;

each R'? is independently Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl,
C4-Cs cycloalkenyl, 3- to 12-membered heterocyclyl, 5- to 10-membered heteroaryl, Cs-Ci4 aryl,
deuterium, halogen, -CN, -OR?, -SR3, -NR*R?>, -NO2, -C=NH(OR?), -C(O)R?, -OC(O)R?,
-C(O)OR?, -C(O)NRR?, -NR3*C(O)R*, -NR3*C(O)OR*, -NR3C(O)NR*R?, -S(O)R?, -S(0)2R?,
-NR3S(O)R?, -NR3S(0)2R?, -S(O)NRAR?, -S(O)2NR*R?, or -P(O)(OR*)(OR?), wherein each R'2
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is, where possible, independently optionally substituted by deuterium, halogen, oxo, -ORS,
-NR®R’, -C(O)RS, -CN, -S(O)R®, -S(0)2RS, -P(0)(OR®)(OR’), C3-Cs cycloalkyl, 3- to 12-
membered heterocyclyl, 5- to 10-membered heteroaryl, Cs-Ci4 aryl, or Ci-Cs alkyl optionally
substituted by deuterium, oxo, -OH or halogen;

each R?®, R? R% R?, and R*f is independently oxo or R'%;

R?4 is C1-Cs alkyl optionally substituted by R% or C3-Cs cycloalkyl optionally substituted
by R2';

R? is independently hydrogen, deuterium, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Cs-
Cs cycloalkyl, Ce-Ci4 aryl, 5- to 10-membered heteroaryl or 3- to 12-membered heterocyclyl,
wherein the Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl, Ce-Ci4 aryl, 5- to 10-
membered heteroaryl and 3- to 12-membered heterocyclyl of R? are independently optionally
substituted by halogen, deuterium, oxo, -CN, -ORS8, -NR®R?, -P(0)(OR®)(OR?), or Ci-Cs alkyl
optionally substituted by deuterium, halogen, -OH or oxo;

R* and R’ are each independently hydrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl, Ca-
Cs alkynyl, C3-Cs cycloalkyl, Ce-Ci4 aryl, 5- to 6-membered heteroaryl or 3- to 6-membered
heterocyclyl, wherein the Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl, Ce-Ci4
aryl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of R* and R are
independently optionally substituted by deuterium, halogen, oxo, -CN, -OR?, -NR8R? or Ci-Cs
alkyl optionally substituted by deuterium, halogen, -OH or oxo;

or R* and R’ are taken together with the atom to which they attached to form a 3- to 6-
membered heterocyclyl optionally substituted by deuterium, halogen, oxo, -OR8, -NR®R® or Ci-
Cs alkyl optionally substituted by deuterium, halogen, oxo or -OH;

R® and R” are each independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, C2-Cs alkenyl optionally substituted by deuterium,
halogen, or oxo, or C2-Cs alkynyl optionally substituted by deuterium, halogen, or oxo;

or R% and R’ are taken together with the atom to which they attached to form a 3- to 6-
membered heterocyclyl optionally substituted by deuterium, halogen, oxo or Ci-Cs alkyl
optionally substituted by deuterium, halogen, or oxo;

R® and R? are each independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, C2-Cs alkenyl optionally substituted by deuterium,

halogen or oxo, or C2-Cs alkynyl optionally substituted by deuterium, halogen, or oxo;
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or R® and R are taken together with the atom to which they attached to form a 3-6
membered heterocyclyl optionally substituted by deuterium, halogen, oxo or Ci-Cs alkyl
optionally substituted by deuterium, oxo, or halogen;

each R, R!', R!? and R'? are independently hydrogen or deuterium;

R'*is deuterium;

qis0,1,2,3,4,5,6,7,0r8;

each R' is independently selected from hydrogen, deuterium, or halogen;

each R'6 is independently selected from hydrogen, deuterium, or halogen; and

pis3,4,5,6,7,8,0r9.

[0016b] In another aspect of the present disclosure, there is provided a compound, or a salt
thereof, selected from Compound Nos. 1-780 in FIG. 1.

[0016¢] In a further aspect of the present disclosure, there is provided A pharmaceutical
composition comprising a compound of any one of claims 1 to 33, or a salt thereof, and a
pharmaceutically acceptable carrier or excipient.

[0016d] In another aspect of the present disclosure, there is provided A compound of any one of
claims 1 to 33, or a salt thereof, or a pharmaceutical composition of claim 34, for use as a
medicament.

[0016¢e] In a further aspect of the present disclosure, there is provided a use of a compound
disclosed herein or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
disclosed herein, in the manufacture of a medicament for treating a fibrotic disease.

[0016f] In another aspect of the present disclosure, there is provided a kit comprising a
compound disclosed herein, or a pharmaceutically acceptable salt thereof.

[0016¢g] In a further aspect of the present disclosure, there is provided a use of a compound
disclosed herein or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
disclosed herein, in the manufacture of a medicament for inhibiting avB6 integrin in an
individual.

[0016h] In another aspect of the present disclosure, there is provided a use of a compound
disclosed herein or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
disclosed herein, in the manufacture of a medicament for inhibiting TGFp activation in a cell.
[0016i] In a further aspect of the present disclosure, there is provided a compound disclosed
herein or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition disclosed

herein, for use in the treatment of a fibrotic disease.
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[0016j] In another aspect of the present disclosure, there is provided a use of the compound
disclosed herein or a salt thereof, in the manufacture of a medicament for inhibiting av[3s
integrin, the use comprising contacting the avfs integrin with an amount of the compound
effective to inhibit the avfs integrin.

[0016K] In a further aspect of the present disclosure, there is provided a use of a compound
disclosed herein, or a salt thereof, in the manufacture of a medicament for modulating the
activity of at least one integrin in a subject, the at least one integrin including at least one of avf:
integrin and avfe integrin.

[0017] Further provided is a pharmaceutical composition comprising a compound of formula
(A), or any variation thereof detailed herein, or a salt thereof (e.g., a pharmaceutically acceptable
salt thereof), and a pharmaceutically acceptable carrier or excipient.

[0018] In another example, provided is a method of treating a fibrotic disease in an individual
(such as a human) in need thereof comprising administering to the individual a therapeutically
effective amount of a compound of formula (A), or any variation thereof detailed herein, or a
pharmaceutically acceptable salt thereof. In some examples, the fibrotic disease is pulmonary
fibrosis (such as IPF), liver fibrosis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis,
gastrointestinal fibrosis, primary sclerosing cholangitis, or biliary fibrosis (such as PBC).

[0019] In another example, provided is a method of delaying the onset and/or development of
a fibrotic disease in an individual (such as a human) who is at risk for developing a fibrotic
disease comprising administering to the individual a therapeutically effective amount of a
compound of formula (A), or any variation thereof detailed herein, or a pharmaceutically
acceptable salt thereof. In some examples, the fibrotic disease is pulmonary fibrosis (such as
IPF), liver fibrosis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis, gastrointestinal
fibrosis, primary sclerosing cholangitis, or PBC. In some examples, the individual at risk of
developing a fibrotic disease has or is suspected of having NAFLD, NASH, CKD, scleroderma,
Crohn’s Disease, NSIP, PSC, PBC, or is an individual who has had or is suspected of having had

a myocardial infarction.
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[0020] Also provided is a compound of formula (A), or any variation thereof detailed herein, or a
pharmaceutical composition thereof, for the treatment of a fibrotic disease.

[0021] Also provided is use of a compound of formula (A), or any variation thereof detailed
herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition comprising
any of the foregoing, in the manufacture of a medicament for the treatment of a fibrotic disease.
[0022] Further provided is a kit comprising a compound of formula (A), or any variation thereof
detailed herein, or a pharmaceutically acceptable salt thereof. In some examples, the kit comprises
instructions for use according to a method described herein, such as a method of treating a fibrotic
disease in an individual.

[0023] In another example, provided is a method of making a compound of formula (A) or any
variation thereof, or a pharmaceutically acceptable salt thereof. Also provided are compound
intermediates useful in synthesis of a compound of formula (A), or any variation thereof.

[0024] In one example, provided is a compound of formula (I), or any variation thereof, or a salt
thereof (e.g., a pharmaceutically acceptable salt thereof), as detailed herein.

[0025]  Further provided is a pharmaceutical composition comprising a compound of formula (I),
or any variation thereof detailed herein, or a salt thereof (e.g., a pharmaceutically acceptable salt
thereof), and a pharmaceutically acceptable carrier or excipient.

[0026] In another example, provided is a method of treating a fibrotic disease in an individual
(such as a human) in need thereof comprising administering to the individual a therapeutically
effective amount of a compound of formula (I), or any variation thereof detailed herein, or a
pharmaceutically acceptable salt thereof. In some examples, the fibrotic disease is pulmonary
fibrosis (such as IPF), liver fibrosis, skin fibrosis, scleroderma, cardiac fibrosis, renal fibrosis,
gastrointestinal fibrosis, primary sclerosing cholangitis, or biliary fibrosis (such as PBC).

[0027] In another example, provided is a method of delaying the onset and/or development of a
fibrotic disease in an individual (such as a human) who is at risk for developing a fibrotic disease
comprising administering to the individual a therapeutically effective amount of a compound of
formula (I), or any variation thereof detailed herein, or a pharmaceutically acceptable salt thereof. In
some examples, the fibrotic disease is pulmonary fibrosis (such as IPF), liver fibrosis, skin fibrosis,
scleroderma, cardiac fibrosis, renal fibrosis, gastrointestinal fibrosis, primary sclerosing cholangitis,

or PBC. In some examples, the



individual at risk of developing a fibrotic disease has or is suspected of having NAFLD, NASH,
CKD, scleroderma, Crohn’s Disease, NSIP, PSC, PBC, or is an individual who has had or is
suspected of having had a myocardial infarction.

[0028] Also provided is a compound of formula (I), or any variation thereof detailed herein, or
a pharmaceutical composition thereof, for the treatment of a fibrotic disease.

[0029] Also provided is use of a compound of formula (I), or any variation thereof detailed
herein, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition
comprising any of the foregoing, in the manufacture of a medicament for the treatment of a
fibrotic disease.

[0030] Further provided is a kit comprising a compound of formula (I), or any variation
thereof detailed herein, or a pharmaceutically acceptable salt thereof. In some examples, the kit
comprises instructions for use according to a method described herein, such as a method of
treating a fibrotic disease in an individual.

[0031] In another example, provided is a method of making a compound of formula (I) or any
variation thereof, or a pharmaceutically acceptable salt thereof. Also provided are compound

intermediates useful in synthesis of a compound of formula (I), or any variation thereof.

BRIEF DESCRIPTION OF THE FIGURES

[0032] FIG. 1 shows compounds 1-780 as disclosed herein.
[0033] FIG. 2 shows Table B-3, with biological data for various compounds disclosed herein.

DETAILED DESCRIPTION OF THE INVENTION

[0034] The present disclosure provides, inter alia, compounds of formula (A), and variations
thereof, or a salt thereof, pharmaceutical compositions comprising compounds of formula (A) or
a salt thereof, and methods of using such compounds and compositions in treating fibrotic
diseases.

[0035] The present disclosure provides, inter alia, compounds of formula (I), and variations
thereof, or a salt thereof, pharmaceutical compositions comprising compounds of formula (I) or
a salt thereof, and methods of using such compounds and compositions in treating fibrotic

diseases.



CLAIMS

1. A compound of formula (A)

R1

HN

(A)

or a salt thereof, wherein:

R!is Ce-Ci14 aryl or 5- to 10-membered heteroaryl wherein the Cs-Ci4 aryl and 5- to 10-
membered heteroaryl are optionally substituted by R'3;

R? is hydrogen; deuterium; C1-Cs alkyl optionally substituted by
R??; -OH; -O-C-Cs alkyl optionally substituted by R?%; C3-Cs cycloalkyl optionally substituted
by R?; -O-C3-Cs cycloalkyl optionally substituted by R?"; 3- to 12-membered heterocyclyl
optionally substituted by R?®; or -S(0)2R?¢; with the proviso that any carbon atom bonded
directly to a nitrogen atom is optionally substituted with an R?* moiety other than halogen;

each R'? is independently Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl,
C4-Cs cycloalkenyl, 3- to 12-membered heterocyclyl, 5- to 10-membered heteroaryl, Cs-Ci4 aryl,
deuterium, halogen, -CN, -OR?, -SR3, -NR*R?, -NO2, -C=NH(OR?), -C(O)R?, -OC(O)R?,
-C(O)OR?, -C(O)NR*R3, -NR3C(O)R*, -NR?*C(O)OR?, -NR3*C(O)NR*R?, -S(O)R?, -S(0)2R?,
-NR3S(O)R?, -NR3S(0)2R*, -S(O)NR*R?, -S(0)2NR*R?, or -P(O)(OR*)(OR?), wherein each R'2
is, where possible, independently optionally substituted by deuterium, halogen, oxo, -OR®,
-NR®R’, -C(O)RS, -CN, -S(O)R®, -S(0)2RS, -P(O)(OR®)(OR’), C3-Cs cycloalkyl, 3- to 12-
membered heterocyclyl, 5- to 10-membered heteroaryl, Cs-Ci4 aryl, or Ci-Cs alkyl optionally
substituted by deuterium, oxo, -OH or halogen;

each R?®, R? R% R?, and R* is independently oxo or R'%;

R?4 is C1-Cs alkyl optionally substituted by R?® or C3-Cs cycloalkyl optionally substituted
by R,

R3 is independently hydrogen, deuterium, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Cs-
Cs cycloalkyl, Ce-Ci4 aryl, 5- to 10-membered heteroaryl or 3- to 12-membered heterocyclyl,
wherein the Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl, Ce-Ci4 aryl, 5- to 10-

membered heteroaryl and 3- to 12-membered heterocyclyl of R? are independently optionally
351



substituted by halogen, deuterium, oxo, -CN, -OR®, -NR8R?, -P(O)(OR®)(OR?), or C1-Cs alkyl
optionally substituted by deuterium, halogen, -OH or oxo;

R* and R’ are each independently hydrogen, deuterium, C1-Cs alkyl, C2-Cs alkenyl, Ca-
Cs alkynyl, C3-Cs cycloalkyl, Ce-Ci4 aryl, 5- to 6-membered heteroaryl or 3- to 6-membered
heterocyclyl, wherein the C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl, Co-Ci4
aryl, 5- to 6-membered heteroaryl and 3- to 6-membered heterocyclyl of R* and R? are
independently optionally substituted by deuterium, halogen, oxo, -CN, -OR®, -NR®R® or Ci-Cs
alkyl optionally substituted by deuterium, halogen, -OH or oxo;

or R* and R°® are taken together with the atom to which they attached to form a 3- to 6-
membered heterocyclyl optionally substituted by deuterium, halogen, oxo, -OR®, -NR®R® or Ci-
Cs alkyl optionally substituted by deuterium, halogen, oxo or -OH;

R% and R” are each independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, C2-Cs alkenyl optionally substituted by deuterium,
halogen, or oxo, or C2-Cs alkynyl optionally substituted by deuterium, halogen, or oxo;

or R® and R’ are taken together with the atom to which they attached to form a 3- to 6-
membered heterocyclyl optionally substituted by deuterium, halogen, oxo or Ci-Cs alkyl
optionally substituted by deuterium, halogen, or oxo;

R® and R’ are each independently hydrogen, deuterium, C1-Cs alkyl optionally
substituted by deuterium, halogen, or oxo, C2-Cs alkenyl optionally substituted by deuterium,
halogen or oxo, or C2-Cs alkynyl optionally substituted by deuterium, halogen, or oxo;

or R and R’ are taken together with the atom to which they attached to form a 3-6
membered heterocyclyl optionally substituted by deuterium, halogen, oxo or Ci-Cs alkyl
optionally substituted by deuterium, oxo, or halogen;

each R, R!', R!? and R'? are independently hydrogen or deuterium;

R!#is deuterium;

qis0,1,2,3,4,5,6,7,0r8;

each R' is independently selected from hydrogen, deuterium, or halogen;

each R'¢ is independently selected from hydrogen, deuterium, or halogen; and

pis3,4,5,6,7,8,0r9.
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2. The compound of claim 1, wherein:

R? is C1-Cs alkyl optionally substituted by R?%; C3-Cs cycloalkyl optionally substituted by
R?%; 3- to 12-membered heterocyclyl optionally substituted by R?°; or -S(0)2R?¢;

R3 is independently hydrogen, deuterium, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Cs-
Cs cycloalkyl, Ce-Ci4 aryl, 5- to 6-membered heteroaryl or 3- to 6-membered heterocyclyl,
wherein the C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl, Cs-Ci4 aryl, 5- to 6-
membered heteroaryl and 3- to 6-membered heterocyclyl of R? are independently optionally
substituted by halogen, deuterium, oxo, -CN, -OR®, -NR8R?, -P(O)(OR?®)(OR?), or C1-Cs alkyl
optionally substituted by deuterium, halogen, -OH or oxo;

each R'S is hydrogen; and

each RS is hydrogen;

and is represented by Formula (I):

R

HN

3. The compound of claim 1 or claim 2, or a salt thereof, wherein at least one of R'?, R?3,

RZ» R2¢ R2¢ R2f R3, R* R R R7, RS, R% R0 R! R!2 R13 or R!*is deuterium.

4. The compound of claim 1 or claim 2, or a salt thereof, wherein R'?, R!!, R!2, R!3 and R4

are hydrogen; p is 3; and is represented by the compound of formula (II):

R’ R?
| | H
HN N N N
X
=
O OH (ID).
5. The compound of any one of claims 1-4, or a salt thereof, wherein R! is 5- to 10-
membered heteroaryl optionally substituted by R'2,
6. The compound of any one of claims 1-4, or a salt thereof, wherein R! is:
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pyrimidinyl, quinazolinyl, pyrazolopyrimidinyl, pyrazinyl, quinolinyl,
pyridopyrimidinyl, thienopyrimidinyl, pyridinyl, pyrrolopyrimidinyl, quinoxalinyl, indazolyl,
benzothiazolyl, naphthalenyl, purinyl, or isoquinolinyl; and

optionally substituted by deuterium, hydroxy, Ci-Cs alkyl, C1-Ce haloalkyl, Ci-Ce
perhaloalkyl, Ci-Cs alkoxyl, C3-Cs cycloalkyl, C3-Cs halocycloalkyl, C3-Cs cycloalkoxyl, 5- to

10-membered heteroaryl, Cs-C14 aryl, cyano, amino, alkylamino, or dialkylamino.

7. The compound of any one of claims 1-4, or a salt thereof, wherein R! is:

pyrimidin-2-yl, pyrimidin-4-yl, quinazolin-4-yl, 1H-pyrazolo[3,4-d]pyrimidine-4-yl, 1H-
pyrazolo[4,3-d]pyrimidine-7-yl, pyrazin-2-yl, quinoline-4-yl, pyrido[2,3-d]pyrimidin-4-yl,
pyrido[3,2-d]pyrimidin-4-yl, pyrido[3,4-d]pyrimidin-4-yl, thieno[2,3-d]pyrimidin-4-yl,
thieno[3,2-d]pyrimidin-4-yl, thienopyrimidin-4-yl, pyridin-2-yl, pyridin-3-yl, 7H-pyrrolo[2,3-
d]pyrimidin-4-yl, quinoxalin-2-yl, 1H-indazol-3-yl, benzo[d]thiazol-2-yl, naphthalen-1-yl, 9H-
purin-6-yl, or isoquinolin-1-yl; and

optionally substituted by: one or more deuterium; methyl; cyclopropyl; fluoro; chloro;
bromo; difluoromethyl; trifluoromethyl; methyl and fluoro; methyl and trifluoromethyl;

methoxy; cyano; dimethylamino; phenyl; pyridin-3-yl; or pyridin-4-yl.

8. The compound of any one of claims 1-4, or a salt thereof, wherein R! is quinazolin-4-yl

optionally substituted by R'2,

9. The compound of any one of claims 1-4, or a salt thereof, wherein R! is quinazolin-4-yl
optionally substituted by halogen, Ci-Cs alkyl optionally substituted by halogen, or Ci-Cs
alkoxy.

10. The compound of any one of claims 1-4, or a salt thereof, wherein R! is quinazolin-4-yl

optionally substituted by fluoro, chloro, methyl, trifluoromethyl or methoxy.

11. The compound of any one of claims 1 or 3-10, or a salt thereof, wherein R? is:
hydrogen;
deuterium;
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hydroxy; or

Ci-Cs alkyl or Ci1-Ce alkoxyl optionally substituted with: deuterium, halogen, Ci1-Ce
alkyl, Ci-Cs haloalkyl, Ci-Cs hydroxyalkyl, Ci-Cs alkoxyl, C3-Cs cycloalkyl, C3-Cs
halocycloalkyl, C3-Cs cycloalkoxyl, Ce-Ci4 aryl, Ce-Ci4 aryloxy, 5- to 10-membered heteroaryl,
5- to 10-membered heteroaryloxy, 3- to 12-membered heterocyclyl optionally substituted with
0x0, -C(O)NR*R?, -NR3C(O)R*, or -S(0)2R>.

12. The compound of any one of claims 1 or 3-10, or a salt thereof, wherein R? is:
methyl, methoxy, ethyl, ethoxy, propyl, cyclopropyl, or cyclobutyl;
each of which is optionally substituted with one or more of: hydroxy,

methoxy, ethoxy, acetamide, fluoro, fluoroalkyl, phenoxy, dimethylamide,
methylsulfonyl, cyclopropoxyl, pyridin-2-yloxy, optionally methylated or
fluorinated pyridine-3-yloxy, N-morpholinyl, N-pyrrolidin-2-onyl,
dimethylpyrazol-1-yl, dioxiran-2-yl, morpholin-2-yl, oxetan-3-yl, phenyl,
tetrahydrofuran-2-yl, thiazol-2-yl; that is

each of which is substituted with 0, 1, 2, or 3 of deuterium,

hydroxy, methyl, fluoro, cyano, or oxo.

13. The compound of any one of claims 1-10, or a salt thereof, wherein R? is C1-Cs alkyl

optionally substituted by R?,

14. The compound of any one of claims 1-10, or a salt thereof, wherein R? is C1-Cs alkyl

optionally substituted by -OR?.

15. The compound of any one of claims 1-10, or a salt thereof, wherein R? is C1-Cs alkyl
optionally substituted by -OR?3, and R? is: hydrogen; C1-Cs alkyl optionally substituted by
halogen; C3-Cs cycloalkyl optionally substituted by halogen; Cs-Ci4 aryl optionally substituted
by halogen; or 5- to 6-membered heteroaryl optionally substituted by halogen or Ci-Cs alkyl.

16. The compound of any one of claims 1-10, or a salt thereof, wherein R? is C1-Cs alkyl

optionally substituted by -OR?, and R3 is: hydrogen; methyl; ethyl; difluoromethyl; -CH2CHF2; -
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CH:2CF3; cyclopropyl substituted by fluoro; phenyl optionally substituted by fluoro; or pyridinyl
optionally substituted by fluoro or methyl.

17. The compound of any one of claims 1 to 10, or a salt thereof, wherein R? is —
CH2CH20CHs.
18. The compound of any one of claims 1 to 10, or a salt thereof, wherein R? is C1-Cs alkyl

substituted by both halogen and OR?, wherein R? is C1-Cs alkyl; or wherein R? is C3-Cs
cycloalkyl optionally substituted by R?.

A

N (R"¥)m,
19. The compound of any one of claims 1-4, or a salt thereof, wherein R! is r ,
(R")m
VY, O
% m  Ng N
K«{ or , wherein mis 0, 1, 2, or 3 and each R'? is, where applicable,
independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl,

wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R!? are independently optionally
substituted by deuterium.

20. The compound of any one of claims 1-4, or a salt thereof, wherein R! is
1 i | N\W
a _

R™)m™ _N

, wherein mis 0, 1, 2, 3, 4, or 5 and each R'? is, where applicable,
independently deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl,
wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R!? are independently optionally
substituted by deuterium.
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NZ N

7~ R®m [T R,

wherein mis 0, 1,

W

orR!is whereinmis 0, 1, 2, 3,
or 4;
= N\ = X
R M ®oa Ly
orR!is or , whereinmis 0, 1, 2, 3, 4, 5, or 6; and

each R'? is, where applicable, independently deuterium, halogen, alkyl, haloalkyl, alkoxy,
hydroxy, -CN, or heteroaryl, wherein the alkyl, haloalkyl, alkoxy, hydroxy, and heteroaryl of R'?
are independently optionally substituted by deuterium.

22. The compound of any one of claims 1-4, or a salt thereof, wherein R! is
/
N a
(R™)m

, wherein m is 0, 1, or 2 and each R!? is, where applicable, independently
deuterium, halogen, alkyl, haloalkyl, alkoxy, hydroxy, -CN, or heteroaryl, wherein the alkyl,
haloalkyl, alkoxy, hydroxy, and heteroaryl of R'? are independently optionally substituted by

deuterium.

23. The compound of any one of claims 1-4, or a salt thereof, wherein R! is selected from the

N

i) F
N
group consisting of

b b b




FsC

, and any of the foregoing groups wherein
any one or more hydrogen atom(s) are replaced with deuterium atom(s).
R3

|
O

n

24, The compound of any one of claims 1-10 or 19-23, or a salt thereof, wherein R? is Eﬁ
,whereinnis 1,2, 3,4, 5, or 6, and R3 is C1-Cz alkyl optionally substituted by fluoro; phenyl
optionally substituted by fluoro; pyridinyl optionally substituted by fluoro or methyl; or
cyclopropyl optionally substituted by fluoro.

25. The compound of any one of claims 1-10 or 19-23, or a salt thereof, wherein R? is

F

O
F FF I
fF f
selected from the group consisting of , , , , )

I oy
r%rrfrffgﬂ
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a0, O 0 O L
j,r,fﬂfj,f

)

; HNJ\
X , and any of the foregoing groups

wherein any one or more hydrogen atom(s) are replaced with deuterium atom(s).

\N

26. The compound of any one of claims 1-10 or 19-23, or a salt thereof, wherein R? is

OH F F
I J{ ﬁo” Jgo'* Jkio/
selected from the group consisting of - , , , ,
N
OH OH OH F F - [
OH F OH i j P
OH OH K 0O

0 O L

ffkwrwﬁﬂy?

l
[ ‘S o~
, webw , and any of the foregoing groups wherein any one or more hydrogen atom(s)

are replaced with deuterium atom(s).

27. The compound of any one of claims 1 to 11, or a salt thereof, wherein R? is C3-Cs alkyl

substituted by both fluorine and -OCH3.

28 The compound of any one of claims 1-10 or 19-23, or a salt thereof, wherein R? is

C1-Cs alkyl optionally substituted by -OR?, and R? is phenyl optionally substituted by fluorine;
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or wherein R? is C1-Cs alkyl optionally substituted by -OR?, and R? is pyridinyl optionally
substituted by fluorine or methyl; or

wherein R? is C1-Cs alkyl substituted by R** wherein R?® is halogen; or

wherein R? is C1-Cs alkyl substituted by R* wherein R?® is deuterium; or

wherein R? is C1-Cs alkyl substituted by R?* wherein R?? is 3- to 12-membered
heterocyclyl optionally substituted by oxo; or

wherein R? is C1-Cs alkyl substituted by R?® wherein R?? is 4- to 5-membered
heterocyclyl optionally substituted by oxo; or

wherein R? is C1-Cs alkyl substituted by R* wherein R?? is Cs-C14 aryl optionally
substituted by halogen or —OR®; or

wherein R? is C1-Cs alkyl substituted by R? wherein R?? is phenyl optionally substituted
by halogen or —~OR®; or

wherein R? is C1-Cs alkyl substituted by R?® wherein R?? is 5- to 10-membered heteroaryl
optionally substituted by Ci-Cs alkyl; or

wherein R? is C1-Cs alkyl substituted by R* wherein R?? is pyrazolyl optionally
substituted by methyl; or

wherein R? is C1-Cs alkyl substituted by R?® wherein R?? is C3-Cs cycloalkyl optionally
substituted by -CN, halogen, or —~OR®; or

wherein R? is C1-Cs alkyl substituted by R?® wherein R?? is -S(0)2R?.

29. The compound of any one of claims 1-4, or a salt thereof,
wherein R! is pyridyl optionally substituted by R'?; or

wherein R! is indazolyl optionally substituted by R'?; or

wherein R! is 1H-pyrrolopyridyl optionally substituted by R'?; or
wherein R! is quinolinyl optionally substituted by R'?; or
wherein R! is phenyl optionally substituted by R'?; or

wherein R! is indanyl optionally substituted by R'2.

30. A compound, or a salt thereof, selected from Compound Nos. 1-780 in FIG. 1.
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31. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein the

compound is of the formula (II-B):

= ﬁ
®R—— |
\ = N 5

R
H
HN N N N
I\/ \/\/\EIJ
=
o) OH (II-B),
where mis 0, 1,2, 3,4, or 5.

32. The compound of claim 1, wherein the compound is selected from:
(S)-2-((7-fluoroquinazolin-4-yl)amino)-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl)amino)butanoic acid;
(S)-2-((7-fluoro-2-methylquinazolin-4-yl)amino)-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl)amino)butanoic acid;
(S)-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-((8-
(trifluoromethyl)quinazolin-4-yl)amino)butanoic acid;
(S)-2-((6-fluoroquinazolin-4-yl)amino)-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl)amino)butanoic acid;
(S)-2-((6,7-difluoroquinazolin-4-yl)amino)-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl)amino)butanoic acid;
(S)-2-((7-fluoro-2-methylquinazolin-4-yl)amino)-4-((2-(4-fluorophenoxy)ethyl)(4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)butanoic acid;
(25)-4-((2-(2,2-difluorocyclopropoxy)ethyl)(4-(5,6,7,8-tetrahydro- 1,8-naphthyridin-2-
yl)butyl)amino)-2-((7-fluoro-2-methylquinazolin-4-yl)amino)butanoic acid;
(S)-4-(((S)-3-fluoro-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)amino)-2-((2-methylquinazolin-4-yl)amino)butanoic acid;
(S)-2-((8-fluoroquinazolin-4-yl)amino)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl)amino)butanoic acid;
(S)-2-((7-fluoroquinazolin-4-yl)amino)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl)amino)butanoic acid;
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(S)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-((8-
methylquinazolin-4-yl)amino)butanoic acid,
(S)-2-((7,8-difluoroquinazolin-4-yl)amino)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl)amino)butanoic acid;
(S)-4-((2-methoxyethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-
(quinazolin-4-ylamino)butanoic acid;
(S)-4-((2-phenoxyethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-
(quinazolin-4-ylamino)butanoic acid;
(S)-4-((2-(3,5-difluorophenoxy)ethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-
2-(quinazolin-4-ylamino)butanoic acid;
(S)-4-((2-(pyridin-2-yloxy)ethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-
(quinazolin-4-ylamino)butanoic acid;
(S)-4-((2-(2,2-difluoroethoxy)ethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-
(quinazolin-4-ylamino)butanoic acid;
(S)-4-((2-((6-methylpyridin-3-yl)oxy)ethyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)butyl)amino)-2-(quinazolin-4-ylamino)butanoic acid;
(S)-4-(((R)-2-methoxypropyl)(4-(5,6,7,8-tetrahydro- 1,8-naphthyridin-2-yl)butyl)amino)-2-
(quinazolin-4-ylamino)butanoic acid;

(S)-4-((2-hydroxyethyl)(4-(5,6,7,8-tetrahydro- 1,8-naphthyridin-2-yl)butyl)amino)-2-(quinazolin-
4-ylamino)butanoic acid;
(S)-4-(((R)-2-hydroxypropyl)(4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-
(quinazolin-4-ylamino)butanoic acid; and
(S)-4-(((S)-2,3-dihydroxypropyl)(4-(5,6,7,8-tetrahydro- 1,8-naphthyridin-2-yl)butyl)amino)-2-
(quinazolin-4-ylamino)butanoic acid,

or a pharmaceutically acceptable salt thereof.

33. The compound of claim 1, wherein the compound is (S)-4-((2-methoxyethyl)(4-(5,6,7,8-
tetrahydro-1,8-naphthyridin-2-yl)butyl)amino)-2-(quinazolin-4-ylamino)butanoic acid, or a

pharmaceutically acceptable salt thereof.

34. A pharmaceutical composition comprising a compound of any one of claims 1 to 33, or a

salt thereof, and a pharmaceutically acceptable carrier or excipient.

362



35. A compound of any one of claims 1 to 33, or a salt thereof, or a pharmaceutical

composition of claim 34, for use as a medicament.

36.  Use of a compound of any one of claims 1 to 33 or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition of claim 34, in the manufacture of a medicament for

treating a fibrotic disease.

37. The use of claim 36, wherein the fibrotic disease is pulmonary fibrosis, liver fibrosis,
skin fibrosis, cardiac fibrosis, kidney fibrosis, gastrointestinal fibrosis, primary sclerosing

cholangitis, or biliary fibrosis.

38. The use of claim 36, wherein the fibrotic disease is liver fibrosis, cardiac fibrosis,

primary sclerosing cholangitis, or biliary fibrosis.

39. A kit comprising a compound of any one of claims 1 to 33, or a pharmaceutically

acceptable salt thereof.

40. The kit of claim 39, further comprising instructions for the treatment of a fibrotic disease.
41. Use of a compound of any one of claims 1 to 33 or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition of claim 34, in the manufacture of a medicament for
inhibiting avp6 integrin in an individual.

42.  Use of a compound of any one of claims 1 to 33 or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition of claim 34, in the manufacture of a medicament for

inhibiting TGFp activation in a cell.

43. A compound of any one of claims 1 to 33 or a pharmaceutically acceptable salt thereof,

or a pharmaceutical composition of claim 34, for use in the treatment of a fibrotic disease.
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44.  Use of the compound of any of claims 1-33 or a salt thereof, in the manufacture of a
medicament for inhibiting avfe integrin, the use comprising contacting the avfe integrin with an

amount of the compound effective to inhibit the avfs integrin.

45.  Use of a compound of any one of claims 1 to 33, or a salt thereof, in the manufacture of a
medicament for modulating the activity of at least one integrin in a subject, the at least one

integrin including at least one of avf: integrin and avfe integrin.

46. The use of claim 45, wherein the modulating comprises inhibiting the activity of one or

both of avPi integrin and avfs integrin in the subject.

47. The use of claim 45 or claim 46, wherein the subject has or is at risk of a fibrotic disease
selected from the group consisting of: idiopathic pulmonary fibrosis (IPF), interstitial lung
disease, radiation-induced pulmonary fibrosis, nonalcoholic fatty liver disease (NAFLD),
nonalcoholic steatohepatitis (NASH), alcoholic liver disease induced fibrosis, Alport syndrome,
primary sclerosing cholangitis (PSC), primary biliary cholangitis, biliary atresia, systemic
sclerosis associated interstitial lung disease, scleroderma, diabetic nephropathy, diabetic kidney
disease, focal segmental glomerulosclerosis, chronic kidney disease, and Crohn’s Disease; and
wherein the modulating comprises inhibiting the activity of one or both of avp: integrin

and avfe integrin in the subject.

48. The use of claim 45 or claim 46, wherein the subject is in need of treatment for NASH.

49. The use of claim 45 or claim 46, the subject being in need of treatment for IPF.

50. The use of claim 45 or claim 46, the subject being in need of treatment for PSC.
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